Focused Clinical Question
In patients who have undergone ACLr, is there evidence to suggest that preoperative quadriceps strength positively affects postoperative quadriceps strength and lower extremity function?
Summary of Search, "Best Evidence" Appraised, and Key Findings
• We searched the literature for studies of level 2 evidence or higher that investigated the effects of preoperative quadriceps strength on postoperative quadriceps strength and function.
• Three [5] [6] [7] cohort studies were included, 1 prospective 6 and 2 retrospective. 5, 7 • All 3 studies [5] [6] [7] 
Clinical Bottom Line
There is strong evidence to suggest that preoperative quadriceps strength positively affects postoperative quadriceps strength and lower extremity function in patients who have undergone ACLr.
Strength of Recommendation:
There is level B evidence to support the proposal that preoperative quadriceps strength positively affects postoperative quadriceps strength and lower extremity function in ACLr patients. Level 2 evidence or higher was found in all 3 studies included in this critically appraised topic (CAT). 
Search Strategy

Exclusion
• Studies that did not report the effects of preoperative quadriceps strength on postoperative quadriceps strength of the affected limb • Studies investigating quadriceps deficits that compared only side-to-side differences
Results of Search
Three relevant studies were located and categorized as shown in Table 1 (based on levels of evidence, Centre for Evidence Based Medicine, 1998).
Best Evidence
The studies listed in Table 2 were identified as the best evidence and selected for critical appraisal. They were selected because they had a level of evidence of 2 or higher and evaluated preoperative and postoperative ACLr quadriceps strength.
Implications for Practice, Education, and Future Research
The 3 studies 5-7 selected for this CAT supported the rationale that preoperative quadriceps strength positively affects postoperative knee strength and function (see Table 2 ). These findings suggested that patients who had poor 7 or abnormal 5, 6 preoperative quadriceps strength demonstrated lower postoperative quadriceps strength and lower extremity function. Results also indicated that good 7 or normal 5, 6 preoperative quadriceps strength positively influenced postoperative quadriceps strength and lower extremity function.
All 3 studies evaluated preoperative quadriceps strength with an isokinetic dynamometer in preoperative patients waiting to undergo ACLr; however, only 1 study 6 was prospective in design. The other 2 studies 5,7 included in this review were retrospective reviews of prospectively collected uniform data. Although the level of evidence for these studies is lower based on the retrospective design, the results were consistent with the prospective study that was included (see Table 1 ).
Although there are few published studies directly related to this topic, the studies [5] [6] [7] presented in this CAT suggested that preoperative quadriceps strength has a positive effect on postoperative quadriceps strength and lower extremity function. However, there is still a question as to the efficacy of preoperative quadriceps strengthening on postoperative outcomes. The studies included in this CAT examined the relationship of quadriceps strength to knee outcomes but not the effect of intervention on those outcomes. The ability to improve quadriceps function post-ACLr was beyond the scope of the included studies. [5] [6] [7] One previous study that did not meet the inclusion criteria of this CAT demonstrated that a preoperative home exercise program was able to reverse deficits resulting from ACL injury, such as "giving way" and knee instability. 3 It can be speculated that rehabilitation to increase preoperative quadriceps strength would lead to increased postoperative quadriceps strength and knee function.
In the course of clinical practice, ACL injury is often seen in active individuals and athletes. After critical appraisal of 3 studies, [5] [6] [7] we conclude that preoperative quadriceps strength positively influences postoperative quadriceps strength and function. Monitoring preoperative quadriceps strength may help clinicians identify patients who may be at a disadvantage for positive knee outcomes after surgery. Furthermore, preoperative rehabilitation that focuses on quadriceps strength gain might be considered for those awaiting ACLr. Future research might focus on conducting well-designed clinical studies assessing the efficacy of quadriceps strengthening on post-ACLr outcomes. Secondary outcomes: patellar tendon width, knee ROM, and KT-1000 arthrometer measuring tibial displacement.
Main findings Primary findings: Patients with a quadriceps strength deficit >20% preoperatively had significantly lower LSI 6 and 9 mo postoperatively than patients with a preoperative quadriceps strength deficit <20%. There was no clear difference at 12 mo between groups.
Primary findings: Preoperative quadriceps strength explained 15.6% of the regression of the variation.
Patients with >20% quadriceps strength deficits had significantly lower CKS scores 2 y postoperatively (P = .008) and had lower quadriceps strength 2 y postoperatively than patients who had low preoperative quadriceps strength (<20%).
Primary findings: Patients with "good" preoperative strength (>90% of normal leg) had statistically higher postoperative strength than patients with "poor" preoperative strength (<75% of normal leg).
(continued)
Secondary findings: There were preoperative strength differences between the injured and uninjured legs (17% at 60°/s and 12% at 180°/s for quadriceps, 5% at 60°/s and 4% at 180°/s for the hamstrings). At 6 mo postoperatively quadriceps strength was 36% at 60°/s and 25% at 180°/s and at 9 mo postoperatively 25% and 18%, respectively (all at P < .01). Patients with large preoperative quadriceps strength deficit (>20% deficit) had a statistically significantly higher hamstring strength deficit than patients with a small preoperative quadriceps deficit (<20%) who had an insignificant hamstring strength deficit. Functional assessment as measured by LSI improved significantly postoperatively (P < .01). The number of patients with abnormal strength deficit (>20%) increased postoperatively, but patients with functional deficit (LSI <85%) increased at 6 mo but were improved at 9 and 12 mo postoperatively compared with preoperatively. Patients with a high quadriceps strength deficit (>20%) also had a poor functional assessment as measured by LSI (P < .01). Patients with an LSI below 85 performed statistically worse on quadriceps strength testing (P < .01).
Secondary findings: Meniscal injury explained 8.4%
of the regression model, and the SF-36 BP explained 6.7% of the variation of the regression model. Patients with a meniscus injury scored significantly lower on the CKS (P = .036) and the SF-36 BP subscale (P = .028) 2 y postoperatively than patients with no meniscal injury. There was no difference in SF-36 BP subscale scores between the quadriceps groups (>20% deficit or <20% deficit) 2 y after surgery.
Secondary findings: Significant but weak correlation between patellar tendon width and quadriceps muscle strength at each follow-up time postoperatively. Patellar tendon width and preoperative quadriceps strength significantly affected the return of postoperative quadriceps strength at 1 and 3 mo (P < .001 for each) but was not a factor 1 y after surgery. Mean knee ROM was 6/0/144 in the injured knee compared with 6/0/146 in the normal leg. Mean KT-1000 difference between knees was 1.9 ± 1.3 mm. 
